An intravital fluorescence microscopic study of hepatic microvascular and cellular derangements in developing cirrhosis in rats.
Quantitative data defining the relationship between the hepatic microcirculation and the development of liver pathological changes could provide a basis for a better understanding of fibrogenic processes, such as cirrhosis. Therefore, we established the technique of intravital fluorescence microscopy and computer-assisted microcirculation analysis systems in developing cirrhosis in rats with the aim of quantitatively assessing the association of hepatic microvascular morphology with its disordered acinar architecture, and nonparenchymal cell transformation with collagen deposition, parenchymal cell loss, and liver dysfunction. In animals chronically exposed to carbon tetrachloride (CCl4), the most significant microvascular changes progressively observed in vivo were the concomitant appearance of 1) sinusoid-free space around dilated postsinusoidal venules with 2) substituting occurrence of yellow-green autofluorescent collagen deposition, 3) reduction in sinusoidal density, but 4) increase of vascular lumen caused by the formation of shunting vessels bypassing the sinusoids. Present on-line analysis further indicated the local coincidence of changed spatial distribution of Ito cells (accumulation of vitamin A ultraviolet autofluorescence in zone 3) with fibrotic autofluorescent septa, causing significant collapse of parenchymal tissue (hepatocellular bis-benzamide fluorescence) and diminution of hepatocellular excretory function (bile flow). Regression analysis revealed strong correlations between loss of parenchymal tissue and both collagen deposition and sinusoidal rarefication, as well as between sinusoidal rarefication and collagen deposition. Thus, sequential in vivo analysis presented herein provides the new information on the concomitant onset of cellular, fibrotic, and microvascular changes in developing fibrosis/cirrhosis, excluding that distinct cellular or fibrotic alterations are a prerequisite for the manifestation of microcirculatory and vascular derangements or vice versa.